Background {#Sec1}
==========

Adverse events (e.g. falls) and other care complications (e.g. noncompliant behavior) may render hospital stays of older adults distressing and lead to serious consequences, not only for the patients themselves but also for their relatives and hospital staff \[[@CR9]\]. While these occurrences are associated with secondary harm to patient health, increased length of stay and other negative consequences \[[@CR3], [@CR4], [@CR18], [@CR32]\], they also pose substantial challenges and stress to hospital staff \[[@CR12], [@CR21]\]. In particular, wandering, activity disturbances, aggression, sleep disturbances, and fending off help with eating showed a significant impact on staff daily routines \[[@CR28], [@CR29]\]. The relevance of these problems seems to increase in the presence of cognitive impairment \[[@CR13], [@CR28], [@CR32]\].

Reliable key data about the frequency and distribution of adverse care issues are essential, given the pressing need to improve the quality of hospital care of older patients. As the previous findings were based on international studies with small and highly selected samples, it is unclear how common these care problems really are and whether the available findings also pertain to general hospitals in Germany. In addition, the applied methods and definitions of adverse events, care problems, and care complications varied widely across studies.

The aim of this study was to determine a) the prevalence of care challenges in older general hospital patients and b) the associations of these challenges with different degrees of cognitive impairment and other patient-related risk factors (e.g. demographics, degree of functional impairment). The term care challenges summarizes a variety of adverse events and other care issues on the level of everyday experiences of patients and hospital staff.

Material and methods {#Sec2}
====================

Sampling {#Sec3}
--------

Data were taken from the General Hospital Study (GHoSt), which is a cross-sectional representative study of patients aged ≥65 years in randomly selected general hospitals in southern Germany \[[@CR2], [@CR19]\]. There were inclusion and exclusion criteria on the hospital level, ward level and patient level. Small hospitals (\<150 beds), specialized hospitals (e.g. psychiatric clinics), rehabilitation and day or night clinics were excluded. On the ward level, intensive care units, isolation, pediatric, geriatric, neurological and psychiatric wards were not considered. Exclusion criteria on the patient level were age under 65 years, critical condition, isolation because of an infectious disease, and insufficient proficiency in the German language.

A multistep sampling procedure was applied. First, all general hospitals meeting the inclusion criteria were put into a random order, contacted according to this order and asked for participation until the previously set number of 33 hospitals were achieved. Second, in each participating hospital five wards and one substitute ward meeting the criteria were randomly chosen. Trained research assistants visited one ward each day in the survey week. They asked all inpatients fulfilling the inclusion criteria or their legal representatives for informed consent to participate in the study.

The ethics committee of the Faculty of Medicine of the Technical University of Munich approved the study protocol (No. 66/14) and the study was registered in the German Registry of Clinical Studies under DRKS00006028. The survey was conducted between June 2014 and May 2015.

Data collection {#Sec4}
---------------

On the survey day the research assistants a) asked each patient or a respective knowledgeable informant about demographic data, b) conducted a structured bedside examination (for more details see \[[@CR2]\]), c) conducted a standardized interview for each participating patient with the responsible nurse concerning the patient's status of activities of daily living (ADL), psychosocial characteristics (e.g. visits and support from relatives), medical and care features (e.g. anesthesia, application of physical restraints), and care challenges observed since patient admission and d) collected relevant information from each patient's medical records, e.g. admission reason, prescription of psycholeptics (group N05 according to Anatomic Therapeutic Chemical classification system \[ATC\]) and analgesics (ATC group N02). The selection of care challenges (see Table [2](#Tab2){ref-type="table"}) was based on previous reports of general hospital staff \[[@CR12], [@CR24], [@CR29], [@CR31]\]. As the items were based on the everyday experience of the hospital staff rather than on clinical concepts, the ratings can be assumed to have a higher reliability \[[@CR26]\].

Global severity of cognitive impairment was rated with the clinical dementia rating scale (CDR \[[@CR22]\]). Patients with a CDR score of 0 were considered to be cognitively unimpaired and patients with a CDR score of 0.5 to have mild cognitive impairment. Patients with CDR score of 1 (mild dementia and/or delirium), 2 (moderate dementia and/or delirium) or 3 (severe dementia and/or delirium) were summarized under the term dementia and/or delirium. Dementia was diagnosed according to Diagnostic and Statistical Manual of Mental Disorders IV (DSM-IV) criteria and delirium was assessed by means of the confusion assessment method \[[@CR23]\].

Statistical analysis {#Sec5}
--------------------

The care challenge items were dichotomized to present vs. not present. The 95% confidence intervals (CI) of the frequencies were calculated according to the Wilson score method \[[@CR7]\]. Differences between the examined patient groups were assessed with analyses of variance (ANOVA), Pearson's χ^2^-tests or Fisher's exact tests. Associations between ≥1 reported care challenge and patient-related risk factors, e.g. age, gender, cognitive status, residential situation, receiving long-term care (LTC) benefits, unplanned admission, department and ADL were examined with univariate binary logistic regressions analyses. Multivariate logistic regression analysis was calculated with patient-related risk factors as predictors entered in one block. The statistically significantly predictors from this analysis were then used as covariates in multivariate logistic regression analyses examining the association of severity of cognitive impairment with the occurrence of specific care challenges as individual outcomes. In addition, univariate binary logistic regressions analyses were calculated with care and medical treatment characteristics to examine the associations with ≥1 reported care challenge. Using logistic generalized estimation equation (GEE) models ensured taking the cluster structure of the study into account.

Results {#Sec6}
=======

The participation rate of the hospitals was 60% (33 out of 55) and the response rate on the patient level was 68.2%. On the specific days of survey 2534 patients aged 65 years or older were registered on the visited wards: 380 patients could not be asked for participation as they were isolated, repeatedly not present, in a critical condition or out of other reasons and 685 patients refused participation or their legal representative refused or could not be reached. One patient was excluded because there was insufficient information to determine the cognitive status with the CDR. The final sample consisted of 1468 patients aged 65--105 years (mean 78.6 years, SD 7.4 years) and 53.8% were female. The median time of inpatient stay to survey day was 5 days (range 1--95 days, interquartile range 2--9 days). The three cognitive impairment groups differed with respect to age, receiving LTC benefits, need of assistance in basic care, residential situation, unplanned admission, prescription of psycholeptics, application of physical restraints, and support from relatives (Table [1](#Tab1){ref-type="table"}).Table 1Characteristics of the patients aged ≥65 years according to the severity of cognitive impairment assessed by clinical dementia rating scale (CDR)All patients (*n* = 1468)Severity of cognitive impairment in hospital*Significance*Dementia and/or delirium\
CDR^a^ = 1--3 (*n* = 297)Mild cognitive impairment\
CDR^a^ = 0.5 (*n* = 290)No cognitive impairment\
CDR^a^ = 0 (*n* = 881)*F*^b^χ^2c^*p*-value*Age (years)n, mean, SD*146878.6*7.4*297**83.2***7.1*290**80.7***6.7*881**76.4***6.9122.5*--*0.000Sex, femalen, %, 95% CI*79053.8*51.3--56.4*16354.9*49.2--60.4*16155.5*49.8--61.1*46652.9*49.6--56.2*--*0.780.679Residential situation ...*Nursing home*n, %, 95% CI*1198.1*6.8--9.6*83**28.1***23.3--33.4*17**5.9***3.7--9.2*19**2.2***1.4--3.3*--*202.450.000*Community dwelling*n, %, 95% CI*134791.9*90.4--93.2*212**71.9***66.5--76.7*273**94.1***90.8--96.3*862**97.8***96.7--98.6Receiving long-term care benefitsn, %, 95% CI*36124.6*22.5--26.9*168**56.9***51.3--62.5*88**30.4***25.4--36.0*105**11.9***9.9--14.2*--*247.90.000Unplanned admissionn, %, 95% CI*73750.5*48.0--53.1*189**64.1***58.4--69.3*157**54.5***48.7--60.2*391**44.6***41.4--47.9*--*35.640.000Staying at ...*Internal medicine department*n, %, 95% CI*73650.1*47.6--52.7*175**58.9***53.3--64.5*158**54.5***48.7--60.1*403**45.7***42.5--49.0*--*25.070.000*Surgical department*n, %, 95% CI*53536.4*34.0--38.9*98**33.0***27.9--38.5*103**35.5***30.2--41.2*334**37.9***34.8--41.8*--Other department*n, %, 95% CI*19713.4*11.8--15.3*24**8.1***5.5--11.7*29**10.0***7.1--14.0*144**16.3***14.1--18.9*--*Assistance in basic activities of daily living (ADL)*^d^*n, %, 95% CI*90262.3*59.8--64.8*276**95.8***92.9--97.6*199**70.6***65.0--75.6*427**48.6***45.3--51.9*--*215.90.000ADL*^e^*(0--85, lower score indicates more need of basic nursing)n, mean, SD*144864.2*24.6*288**36.4***25.3*282**61.7***22.7*878**74.1***16.4395.6*--*0.000Received general anesthesian, %, 95% CI*53436.6*34.2--39.1*82**27.7***22.9--33.1*100**34.7***29.5--40.4*352**40.2***37.0--43.5*--*15.50.000Psycholeptics prescription (ATC*^f^*N05)n, %, 95% CI*32722.5*20.4--24.7*116**39.5***34.0--45.1*75**26.1***21.4--31.5*136**15.6***13.3--18.2*--*74.50.000Analgesics prescription (ATC*^f^*N02)n, %, 95% CI*80755.0*52.4--57.5*15050.5*44.9--56.2*16055.2*49.4--60.8*49756.4*53.1--59.7*--*3.140.208Physical restraintsn, %, 95% CI*906.1*5.0--7.5*74**24.9***20.3--30.1*13**4.5***2.6--7.5*3**0.3***0.1--1.0*--*234.80.000Visit(s) of relatives/others*^h^*n, %, 95% CI*95769.9*67.4--72.3*19969.8*64.3--74.9*18872.0*66.3--77.1*57069.3*66.0--72.3*--*0.730.696Getting help from relatives in hospitaln, %, 95% CI*17813.1*11.4--15.0*90**32.0***26.9--37.7*42**16.2***12.2--21.2*46**5.6***4.2--7.4*--*131.40.000Geriatic/neurological/psychiatric consultationn, %, 95% CI*926.3*5.2--7.7*38**12.9***9.5--17.2*15**5.2***3.2--8.4*39**4.5***3.3--6.1*--*27.120.000*^*a*^*CDR*clinical dementia rating scale^b^ANOVA^c^Pearson's χ^2^-test^d^Assistance means less than 85 points in modified Barthel index (items bathing and climbing stairs were excluded)^e^Modified Barthel index 0--85 points (items bathing and climbing stairs were excluded)^*f*^*ATC* anatomical therapeutic chemical classification^g^Unwanted bedside rail and other physical restraints^h^Frequent visits

Any care challenge was reported for 42% of the total sample (Table [2](#Tab2){ref-type="table"}). The responsible nurses reported needing more time for caring than usual in 20% of the patients. In addition, 18% of the patients showed sleep disturbances and 17.4% were fending off medical nursing or forgot to take their medication. Limited communication ability was reported for 13.7% of the patients, implying that they were not able to understand questions, follow instructions and/or express their needs and wishes.Table 2Care challenges among patients aged ≥65 years according to the severity of cognitive impairment (CDR^a^)All patients (*n* = 1468)Severity of cognitive impairment in hospitalSignificanceDementia and/or delirium\
CDR^a^ = 1--3 (*n* = 297)Mild cognitive impairment\
CDR^a^ = 0.5 (*n* = 290)No cognitive impairment\
CDR^a^ = 0 (*n* = 881)*χ*^*2*b^*pn%95% CIn%95% CIn%95% CIn%95% CI*≥1 care challenge61642.0*39.5--44.5*26087.5*83.3--90.8*13947.9*42.3--53.7*21724.6*21.9--27.6366.30.000*Needing more time than usual29320.0*18.1--22.1*16856.9*51.3--62.5*5719.8*15.6--24.8*687.7*6.1--9.7334.20.000*Sleeping disturbance25718.0*16.1--20.1*12042.1*36.5--47.9*5720.4*16.1--25.5*809.3*7.5--11.4157.10.000*Fending off medical nursing25517.4*15.6--19.4*15953.7*48.0--59.3*4515.5*11.8--20.1*515.8*4.4--7.6354.50.000*Fending off/forgetting medication20814.2*12.5--16.1*12642.9*37.3--48.6*3913.4*10.0--17.9*434.9*3.7--6.5260.50.000*Fending off wound care483.3*2.5--4.3*3612.2*9.0--16.4*51.7*0.7--4.0*70.8*0.4--1.693.50.000*Pulling out infusion needles, catheters etc.694.7*3.7--5.9*5919.9*15.8--24.9*51.7*0.7--4.0*50.6*0.2--1.3192.40.000*Limited communication ability20113.7*12.1--15.6*15652.9*47.2--58.5*186.2*4.0--9.6*273.1*2.1--4.4480.00.000*Fending off basic nursing1288.8*7.4--10.3*8127.5*22.7--32.8*227.6*5.1--11.3*252.8*1.9--4.2168.10.000*Problem with eating and drinking1016.9*5.9--8.6*6622.4*18.1--27.6*207.0*4.6--10.6*151.7*1.0--2.8146.90.000*Leaving food/drinks untouched765.2*4.2--6.5*4214.2*10.7--18.7*196.6*4.3--10.1*151.7*1.04--2.871.70.000*Fending off help for eating/drinking422.9*2.1--3.9*4013.6*10.2--18.0*20.7*0.2--2.5*00--*152.30.000*Throwing food110.8*0.4--1.3*113.7*2.1--6.6*00--00--*30.8*^c^*0.000*^c^Complaints from other patients936.3*5.2--7.7*4715.8*12.1--20.4*258.6*5.9--12.4*212.4*1.6--3.670.60.000*Ringing bell without recognizable purpose956.5*5.3--7.9*4515.2*11.5--19.7*238.0*5.4--11.7*273.1*2.1--4.454.90.000*Being verbally agitated896.1*5.0--7.4*5819.5*15.4--24.4*186.2*4.0--9.6*131.5*0.9--2.5127.10.000*Shouting for help654.4*3.5--5.6*5217.5*13.6--22.2*93.1*1.6--5.8*40.5*0.2--1.2154.20.000*Insulting others483.3*2.5--4.3*299.8*6.9--13.8*93.1*1.6--5.8*101.1*0.6--2.152.80.000*Problem in physician treatment765.2*4.2--6.5*4214.4*10.2--18.9*103.5*1.9--6.3*242.7*1.8--4.062.40.000*Not following physician instruction503.5*2.6--4.5*3010.4*7.3--14.3*72.4*1.2--4.9*131.4*0.9--2.552.50.000*Fending off physician treatment402.7*2.0--3.7*206.9*4.5--10.4*62.1*1.0--4.4*141.6*1.0--2.823.50.000*Getting injured by falling151.0*0.6--1.7*82.7*1.4--5.2*31.0*0.4--3.0*40.5*0.2--1.29.5*^c^*0.006*^c^Wandering453.1*2.3--4.1*3612.1*8.9--16.3*62.1*01.0--4.5*30.3*0.1--1.0104.70.000*Being physically aggressive402.7*2.0--3.7*3612.1*8.9--16.3*31.0*0.4--3.0*10.1*0.0--0.6124.70.000*Leaving ward/hospital unnoticed231.6*1.1--2.4*206.8*4.4--10.2*31.0*0.4--3.0*00--*53.6*^c^*0.000*^c*a*^*CDR *clinical dementia rating scale^b^Pearson's χ^2^-test^c^Fisher's exact test

For half of the patients with mild cognitive impairment and for 87.5% of patients with dementia and/or delirium nursing staff reported at least 1 care challenge compared to 24.6% in the cognitively unimpaired group (Table [2](#Tab2){ref-type="table"}). Prevalence rates and differences in the frequency of single care challenges according to the grade of dementia and/or delirium are shown in Table [3](#Tab3){ref-type="table"}. The number of care challenges significantly increased with the severity of cognitive impairment. Cognitively unimpaired patients had a mean of 0.41 care challenges per hospital stay (SD 0.90, range 0--8), patients with mild cognitive impairment a mean of 1.06 (1.55; 0--9), patients with mild dementia and/or delirium a mean of 2.07 (2.10, 0--9), and patients with moderate dementia and/or delirium a mean of 3.82 (2.56, 0--10). Finally, patients with severe dementia and/or delirium had an average of 5.04 care challenges (2.38, 1--11).Table 3Care challenges among patients with dementia and/or deliriumSeverity of cognitive impairment in hospital*Significance*Mild dementia and/or delirium\
CDR^a^ = 1 (*n* = 118)Moderate dementia and/or delirium\
CDR^a^ = 2 (*n* = 101)Severe dementia and/or delirium\
CDR^a^ = 3 (*n* = 77)*χ*^*2*b^*pn%(95% CI)n%(95% CI)n%(95% CI)*≥1 care challenge8773.7*65.1--80.8*9594.1*87.6--97.3*77100*95.3--10035.40.000*Needing more time than usual4941.5*33.0--50.1*5857.4*47.7--66.6*6181.3*71.1--88.526.70.000*Fending off medical nursing3731.4*23.7--40.2*6766.3*56.7--74.8*5471.1*60.0--80.036.40.000*Fending off/forgetting medication3126.3*19.2--34.9*5656.0*46.2--65.3*3850.7*39.6--61.722.20.000*Fending off wound care65.1*2.4--10.6*1211.9*6.9--19.6*1824.0*15.8--34.815.30.000*Pulling out infusion needle, catheters etc.119.3*5.3--15.9*2322.8*15.7--31.9*2520*23.4--44.116.80.000*Limited communication ability2924.8*17.9--33.3*5756.4*46.7--65.7*6990.8*82.2--95.581.40.000*Sleeping disturbance4236.2*28.0--45.3*4042.1*32.7--52.2*3750.7*39.5--61.83.90.145*Fending off basic nursing1613.6*8.5--20.9*2828.0*20.1--37.5*3748.7*37.8--59.728.60.000*Problem with eating and drinking86.8*3.5--12.8*2423.8*16.5--32.9*3445.9*35.1--57.240.10.000*Leaving food/drinks untouched54.2*1.8--9.5*1817.8*11.6--26.4*1925.3*16.9--36.218.20.000*Fending off help for eating/drinking43.4*1.3--8.4*1110.9*6.2--18.5*2533.8*24.1--45.136.60.000*Throwing food21.7*0.5--6.0*44.0*1.5--9.7*56.8*2.9--14.93.2*^c^*0.197*^c^Being verbally agitated119.3*5.3--15.9*2120.8*15.0--29.7*2633.8*24.2--44.917.80.000*Shouting for help97.6*4.1--13.9*2019.8*13.2--28.6*2329.9*20.8--40.914.50.000*Insulting others75.9*2.9--11.7*1111.0*6.3--18.6*1114.5*8.3--24.14.00.134*Complaints from other patients1411.9*7.2--18.9*2019.8*13.2--28.6*1316.9*10.1--26.82.70.266*Ringing bell without recognizable purpose1210.2*5.9--16.9*1918.8*12.4--27.5*1418.2*11.2--28.23.90.144*Problem in physician treatment86.8*3.5--12.9*1717.0*10.9--25.6*1621.6*13.8--32.39.30.010*Not following physician instructions75.9*2.9--11.7*1212.0*6.9--20.0*1013.9*7.7--23.73.80.148*Fending off physician treatment21.7*0.5--6.0*66.0*2.8--12.5*1216.4*6.5--26.615.40.000*Wandering119.3*5.3--15.9*1918.8*12.4--27.5*6*7.83.6--16.06.50.040*Being physically aggressive43.4*1.3--8.4*1312.9*7.7--20.8*1924.7*16.4--35.519.80.000*Leaving ward/hospital unnoticed54.2*1.8--9.5*1110.9*6.2--18.5*45.3*2.1--12.84.20.126*Getting injured by fall32.5*0.9--7.2*33.0*1.0--8.4*22.6*0.7--9.00.2*^c^*1.00*^ca^*CDR *clinical dementia rating scale^b^Pearson's χ^2^-test^c^Fisher's exact test

Univariate binary logistic regression analyses revealed statistically significant associations of the presence of ≥1 reported care challenge(s) with dementia and/or delirium, mild cognitive impairment and a lower ADL score (Table [4](#Tab4){ref-type="table"}). With these models the highest proportion (31%) of the variance was explained (Nagelkerke's R^2^ = 0.31). For the adjusted model all factors were entered simultaneously. Dementia and/or delirium, mild cognitive impairment, lower ADL, getting long-term care benefits, and unplanned admission remained statistically significant predictors. The adjusted model increased the explained variance to 40%. These factors were selected for analysis to examine associations of the different types of care challenges.Table 4Associations of person-related risk factors with presence of care challenge(s) (≥1): results of univariate and multivariate binary logistic regression analyses≥1 reported care challengeCrude OR95% CINagelkerke's*R*^*2*^Fully adjusted OR^a^95% CINagelkerke's*R*^*2*^*Sex0.40*Female1.0Reference--1.0ReferenceMale0.930.78--1.10*0.00*0.980.82--1.17*Age***1.061.04--1.07***0.05*0.990.97--1.01*Residential situation*Community dwelling1.0Reference--1.0ReferenceNursing home**5.993.56--10.0***0.07*1.010.55--1.88*Receiving long-term care (LTC) benefits*No/applied for LTC level 01.0Reference--1.0ReferenceYes**4.433.30--5.95***0.12***1.421.02--1.96***Cognitive impairment*None1.0Reference*0.31*----Mild**2.822.16--3.671.981.50--2.61**Dementia and/or delirium**21.5012.72--36.347.944.80--13.13**ADL^b^ score (0--85, lower score indicates more need of basic nursing)**0.950.95--0.96***0.31***0.970.96--0.98**Unplanned admission**1.861.50--2.30***0.03***1.441.06--1.96***Department*Internal medicine1.0Reference--1.0ReferenceSurgery0.760.56--1.01*0.00*0.980.79--1.23Other0.950.76--1.19--1.110.83--1.48Patients without care challenge constitute reference groups*OR* odds ratios with *p* \< 0.05 in bold^a^Factors entered simultaneously^b^*ADL* activities of daily living, modified Barthel index (items bathing and climbing stairs were excluded)

Detailed examination of the impact of dementia and/or delirium on showing ≥1 care challenge(s) revealed a higher risk for patients with mild dementia and/or delirium (odds ratio, OR 4.56, 95% confidence interval, CI 2.68--7.75) and for patients with moderate and severe grades of dementia and/or delirium (OR 25.5; 95% CI 10.1--64.5) compared to the cognitively unimpaired patients. Patients with care challenges showed a high probability for specific care and medical treatment characteristics (Table [5](#Tab5){ref-type="table"}). There was a 70.9 times higher risk for physical restraints and a 4.1 times higher risk for the prescription of psycholeptics. Getting support from relatives in the hospital as well as geriatric/neurological/psychiatric consultations were also more likely for patients with care challenges.Table 5Associations of medical treatment and care characteristics with presence of care challenge(s) (≥1): results of univariate binary logistic regression analyses≥1 reported care challengeCrude OR95% CINagelkerke's\
*R*^*2*^*Received general anesthesia*No1.0Reference--Yes0.850.67--1.070.00*Physical restraints*^a^No1.0Reference--Yes**70.9219.66--255.84**0.13*Psycholeptics prescription ATC N05*No1.0Reference--Yes**4.073.29--5.05**0.11*Geriatric/neurological/psychiatric consultation*No1.0Reference--Yes**2.071.42--3.04**0.01*Analgesic prescription ATC N02*No1.0Reference--Yes1.070.89--1.300.00*Visit of relatives/others*None or rare1.0Reference--Frequent0.900.72--1.110.00*Getting help from relatives in the hospital*No1.0Reference--Yes**4.953.21--7.61**0.08Patients without care challenge constitute reference groups*OR* odds ratios with *p* \< 0.05 in bold, *CI* confidence interval, *ATC*anatomical therapeutic chemical classification^a^Unwanted bedside rail and other physical restraints

Analyses of the different types of care challenges revealed that all care challenges were associated with cognitive impairment, in particular with dementia and/or delirium (Table [6](#Tab6){ref-type="table"}). When adjusting for ADL score, unplanned admission and receiving LTC benefits, nearly all care challenges remained significantly associated with dementia and/or delirium. Beside dementia and/or delirium only a lower level of ADL remained an independent risk factor for all care challenges. Similar logistic regression analyses for patients with mild cognitive impairment showed weak but significant associations with some care challenges.Table 6Association of cognitive impairment, ADL, unplanned hospital admission and receiving long-term care benefits with care challenges: results of univariate and multivariate binary logistic regression analysesCrude OR 95% CIFully adjusted OR^a^ 95% CIDementia and/or delirium^b^\
CDR 1--3Mild cognitive impairment^b^\
CDR 0.5Nagelkerke's*R*^*2*^Dementia and/or delirium^b^\
CDR 1--3Mild cognitive impairment^b^\
CDR 0.5ADL^c^Unplanned admission^d^Getting long-term care benefits^e^Nagelkerke's*R*^*2*^Being physically aggressive**121.38**9.20*0.29***28.85**5.26**0.970.52**1.76*0.37***17.16--858.76**0.93--90.85**2.29--363.33**0.42--65.95**0.95--0.990.28--0.98**0.76--4.08Being verbally agitated**46.53**7.02*0.27***13.314.370.97**1.121.06*0.33***18.60--116.40**2.28--21.61**4.08--43.431.23--15.620.96--0.98**0.65--1.950.56--2.00Pulling out infusions needle, catheters etc**43.57**3.07*0.31***18.59**2.24**0.98**0.980.99*0.34***16.25--116.79**0.91--10.40**6.66--51.86**0.64--7.80**0.97--0.99**0.59--1.650.64--1.53Wandering**40.376.25***0.23***151.219.261.040.50**1.240.32**7.74--184.421.11--35.0524.86--919.161.69--50.751.03--1.060.26--0.98**0.57--2.70Limited communication ability**35.462.10***0.42***11.52**1.20**0.97**1.131.27*0.49***21.55--58.341.24--3.567.11--18.65**0.69--2.07**0.96--0.98**0.71--1.780.83--1.93Fending off medical nursing**18.842.98***0.31***9.652.310.98**0.991.07*0.35***11.76--30.192.03--4.395.87--15.871.50--3.570.97--0.99**0.74--1.340.68--1.68Fending off wound care**17.34**2.19*0.19***8.25**1.76**0.98**0.690.81*0.21***6.64--45.24**0.76--6.30**2.69--25.27**0.59--5.21**0.97--0.99**0.39--1.212.69--25.3Problem with eating and drinking**16.654.34***0.21***3.072.230.960.651.86***0.33***10.31--26.902.49--7.581.74--5.421.89--3.880.95--0.970.45--0.931.14--3.03**Needing more time than usual**15.802.95***0.29***5.431.870.97**1.181.01*0.37***10.97--22.742.19--3.973.53--8.361.34--2.610.96--0.98**0.86--1.620.72--1.60Fending off/forgetting medication**14.583.02***0.25***9.012.520.99**0.991.03*0.29***9.54--22.291.98--4.605.28--15.381.58--4.020.98--0.99**0.72--1.370.67--1.60Fending off basic nursing**12.932.83***0.20***4.52**1.97**0.97**0.921.12*0.27***7.73--21.631.51--5.302.30--8.88**0.94--4.13**0.96--0.98**0.60--1.420.67--1.88Leaving food/drinks untouched**9.554.08***0.13***2.252.410.97**0.621.55*0.22***5.71--15.992.37--7.011.13--4.481.42--4.100.96--0.98**2.42--0.920.90--2.68Complaints from other patients**7.683.85***0.12***5.473.52**0.991.410.97*0.12***4.53--13.042.13--6.972.40--12.431.74--7.12**0.98--1.000.92--2.160.57--1.63Not following physician instructions**7.65**1.65*0.11***11.13**1.371.010.810.880.12**3.93--14.88**0.65--4.18**3.96--31.26**0.37--5.151.00--1.020.43--1.530.43--1.81Sleeping disturbance**7.092.49***0.16***4.182.080.99**1.360.98*0.18***5.03--10.01.74--3.562.91--6.001.45--2.980.98--0.99**0.93--1.970.68--1.42Getting injured by fall**6.01**2.29*0.06*4.511.450.98**0.15**1.240.10**1.79--20.47**0.42--12.570.73--27.870.19--11.180.96--1.00**0.02--0.92**0.37--4.18Problem in physician treatment**5.98**1.28*0.13***5.57**1.050.990.831.15*0.11***3.13--11.42**0.49--3.31**2.20--14.12**0.36--3.100.99--1.010.47--1.470.59--2.23Ringing bell without recognizable purpose**5.652.74***0.09*2.081.89**0.97**1.370.76*0.15***3.15--10.121.45--5.17**0.86--5.080.92--3.87**0.96--0.98**0.93--2.000.43--1.33Fending off physician treatment**5.00**1.30*0.06*1.590.77**0.98**0.912.330.10**2.27--9.14**0.50--3.430.51--4.960.20--2.96**0.97--0.99**0.38--2.180.97--5.61OR odds ratios with *p* \< 0.05 in bold^a^Factors entered simultaneously^b^Patients without cognitive impairment (CDR = 0) constitute reference groups^c^*ADL* activities of daily living score 0--85 points, modified Barthel index (items bathing and climbing stairs were excluded), lower score indicates more need of basic nursing^d^Patients with planned admission is reference group^e^Patients without long-term care benefits or care level 0 is reference group

Discussion {#Sec7}
==========

With respect to the study aims it was found that the prevalence rate of one or more reported care challenge(s) in older general hospital patients was 42.0%. This finding confirms the clinical relevance of the concept of care challenges based on everyday experiences of the hospital staff. Furthermore, care challenges in general were closely related to the severity of cognitive impairment. The overall prevalence rate of care challenges increased from 24.6% among cognitively unimpaired patients up to 100% in the group with severe dementia and/or delirium. This emphasizes the enormous impact of cognitive impairment, in particular advanced dementia (with or without delirium) on the care situation. The results are in line with previous studies reporting high rates of adverse outcomes, ranging from more acute healthcare problems (i.e. delirium, falls, pain) and care problems to elevated rates of mortality and institutionalization after discharge \[[@CR11], [@CR18], [@CR32]\]. In addition, the findings suggest that mild cognitive impairment already has a detrimental influence on the care situation. Significant relationships with severity of cognitive impairment could be determined for almost all examined single care challenges even after adjustment for ADL score and other significant patient-related factors. Thereby, the present study adds more reliable and detailed information to the as yet limited knowledge of problems in every day hospital routines concerning patients with cognitive impairment \[[@CR9], [@CR12], [@CR20], [@CR24], [@CR29], [@CR31]\].

Needing more caring time than usual was reported for 20% of older patients in general and for 57% of the patients with dementia and/or delirium. These findings may justify programs of adjusted staff allocation for care-intensive patients in general hospitals, especially for those with cognitive impairments. In Germany, a legal prerequisite for such targeted improvement of staffing conditions for the most vulnerable groups in acute hospital settings came into force on January 2019 \[[@CR5]\].

Besides cognitive impairment, lower ADL level, unplanned hospital admission, and receiving LTC benefits were related to care challenges. These variables might be easily recognized at hospital admission by using simple screening procedures and could serve as risk indicators for upcoming care challenges and health problems. The strong associations of lower ADL level not only with the presence of any care challenge but also with most of specific challenges illustrate the known feeling among nursing staff of being challenged by patients' noncompliant behaviour with respect to eating/drinking, washing and taking medication \[[@CR12]\].

The persistently low but statistically significant association of unplanned admission with the overall presence of care challenges may be due to the severe medical crisis of emergency patients, which is often associated with distress and anxiety up to acute confusion of the patients leading to subsequent care challenges. Furthermore, the study found significant associations between care and medical treatment factors and care challenges. Patients with reported care challenges had a significantly higher risk of being physically restrained and receiving psycholeptics. The prescription of sedative substances is often the only yet insufficient possibility for hospital staff to manage challenging behaviour \[[@CR12]\]. Using physical restraints is an undesirable procedure as it may lead to agitation, confusion, functional decline, pressure ulcer, strangulation, death, and adverse psychological effects \[[@CR16]\]. The finding that patients with care challenges received more often help and assistance from relatives in the hospital, highlights the value of the triad of patient, staff, and family carers \[[@CR1]\].

In general, the results serve to facilitate the effective and broader implementation of approaches which have been proved in model projects to optimize hospital care of vulnerable patient groups \[[@CR6], [@CR8], [@CR15], [@CR17], [@CR20], [@CR25], [@CR27], [@CR30]\], and to establish the knowledge of a more person-centered care culture in nonspecialized hospital settings \[[@CR9], [@CR10]\]. Indicating frequent, but unsolved problems in the daily care of cognitive impaired patients provides a basis for development of staff training programs. For example, limited ability of patients to communicate their needs and wishes was reported as a frequent care challenge of patients with dementia and/or delirium. In a previous study, the hospital staff themselves underlined the need to enhance the awareness for nonverbal aspects of communication and to apply special communication tools during medical procedures in order to help patients accept the procedures and to avoid or reduce negative consequences \[[@CR14]\].

Strength and limitations {#Sec8}
------------------------

The strength of this study is the large number of older patients from a random sample of general hospitals of two southern states in Germany. In contrast, previous studies examined highly selected groups in single general hospitals, often with special features, such as unplanned hospital stay \[[@CR13], [@CR32]\]. A further strength of the study is the use of multiple information sources, including comprehensive interviews with responsible nurses concerning care challenges of each participating patient. In contrast, some previous studies were based on administrative reports of adverse events to the hospital management \[[@CR32]\] or expert interviews and staff surveys \[[@CR12], [@CR24], [@CR31]\]. Furthermore, interviews were based on the more comprehensive concept of care challenges in everyday care and not only on single adverse events or on the psychiatric concept of behavioral and psychological symptoms of dementia (BPSD) \[[@CR31]\].

Generalizability is limited by a priori exclusion of intensive care units, geriatric, neurological, and psychiatric hospitals and units, where reported care challenges may be even more frequent in comparison to other departments. Also, results concerning care challenges are based on the reports of nursing staff and subjected to a number of biases (e.g. social desirability, errors in recognition and judgement).

Practical recommendations {#Sec9}
-------------------------

There is an urgent need to strengthen general hospitals in preventing and managing care challenges, for example by targeted allocation of staff, dementia-friendly and delirium-managing interventions, and specific training programs. Knowledge of risk factors for care challenge helps to identify vulnerable patients and to minimize critical events and secondary harm to patients' health. Patients with milder cognitive impairment constitute a yet barely recognized patient group, which also confronts hospital staff with care challenges.

Acknowledgements {#FPar1}
================

We are grateful to the Robert Bosch Foundation, Stuttgart, for funding the General Hospital Study. Additional support was provided by the Deutsche Alzheimer Gesellschaft, Berlin. The open access publication of this article is supported by Robert Bosch Stiftung. We thank research assistants Magdalena Junge, Sarah Leonhardt-Achilles, and Joshua Weber for recruitment and data collection. Our sincere thanks also go to the general hospitals, staff members, patients and their relatives for participating in the study.

H. Bickel, M. Schäufele, and I. Hendlmeier were primarily responsible for study design and data preparation. I. Hendlmeier, J.B. Heßler-Kaufmann and research assistants carried out recruitment and data collection. I. Hendlmeier analyzed the data for this study and drafted the manuscript. All authors participated in data interpretation and revision of the manuscript.

I. Hendlmeier, H. Bickel, J.B. Heßler-Kaufmann and M. Schäufele declare that they have no competing interests.

All procedures performed in studies involving human participants or on human tissue were in accordance with the ethical standards of the institutional and/or national research committee and with the 1975 Helsinki declaration and its later amendments or comparable ethical standards. Informed consent was obtained from all individual participants included in the study. This study was approved by the ethics committee of the Faculty of Medicine of the Technical University of Munich (No. 66/14). The supplement containing this article is not sponsored by industry.
